This paper examines the relationship between perceptions of organisational culture, academics' social embeddedness and their creative paper project output. It argues that the extent to which researchers working on paper projects are socially embedded through social ties with colleagues inside and outside their academic department (but within the same university) is a causal step linking organisational values and norms to creative outputs. This study does not, however, find support for the proposed mediating effects. Instead, results indicate that three organisational culture dimensions -i.e. performance orientation, environmental orientation and innovation support -affect employees' creative project output through their social embeddedness outside the department (but within their own university). As the organisational culture and social embeddedness of employees outside the department are both contextual factors that matter (either indirectly or directly) for the generation of creative project outputs by researchers, this study concludes that "no creative person and no project is an island".
Introduction
In rapidly changing, competitive and turbulent environments, organisations increasingly recognise creativity as one of the key factors in innovation and long-term organisational survival (Mathisen, Einarsen, Jørstad & Brønnick, 2004) . Traditionally, the main focus in creativity research has been on individual qualities (McLean, 2005) . Various studies have sought to explain why some people are more creative than others, and have focused on the extent to which personality traits, individual skills and experiences can influence creativity (Guilford, 1950; Amabile, 1988) .
More recently, the focus of research has shifted towards the influences of the organisational (project) contexts in which these individuals work (e.g. Amabile, Conti, Coon, Lazenby & Herron, 1996; Oldham & Cummings, 1996) . The Questions addressed in these studies relate to the influence of organisational phenomena such as leadership (Tierney, Farmer & Graen 1999) , job complexity, extrinsic rewards (Cummings & Oldham, 1997) and organisational culture (Isaksen, Lauer, Ekvall & Britz, 2001 ) on individual creativity.
This study argues that "no creative person is an island". In other words, the creative project Abstract output of employees, which in this case encompasses the quality and quantity of papers published by academic researchers, may be affected by the context in which these employees operate. On the one hand, creative output may be affected by employees' perceptions of the organisational culture. On the other hand, it is argued that employees are socially embedded in the organisation through a number of social ties with colleagues within or outside their own work units. This study considers perceptions of organisational culture and the social embeddedness of employees as two different aspects of the organisational context. According to Amabile and Mueller (2008) , creative output is highest when both aspects of the organisational context support it.
De Brentani and Kleinschmidt (2004) argue for a deeper understanding of the softer dimensions which are part of the internal context of organisations and which affect individual creativity. That is, a key challenge for scholars and practitioners at organisations is to understand and stimulate the development of organisational cultures that support creativity (Andriopoulos, 2001 ). Organisational culture is regarded as one of the primary determinants of creativity (Andriopoulos, 2001; Dombrowski, Kim, Desouza, Braganza, Papagari, Baloh & Jha, S, 2007) because it provides an overarching frame of reference that aligns and guides employee behaviour (Khazanchi, Lewis & Boyer, 2007) . This study examines the relationship between organisational culture (as an important aspect of the organisational context of projects) and creativity, where the latter is considered as an output in terms of novel and useful ideas presented in (published) papers produced by academic researchers working on projects.
Furthermore, it is increasingly recognised that the generation of novel and useful ideas may well be a product of direct interaction between employees (Watson, 2007) . PerrySmith (2006) suggests that social ties with colleagues are important antecedents to creative output. For example, these social ties allow employees to gather information by discussing research in their field with colleagues, or to evaluate and probe new ideas with colleagues (Amabile & Mueller, 2008) . Oh and colleagues (2004) also highlight the importance of social embeddedness in the generation of novel and useful ideas. In this respect, they refer to social capital, that is the extent to which employees have ties with colleagues within the social structure of their own work unit, or within the broader social structure of the organisation at large (Oh, Chung & Labianca, 2004 ). An employee's social ties with colleagues within his or her own work unit provide that employee with a sounding board that enhances or deepens his or her understanding of the field. This may facilitate the generation of novel and useful ideas, products or solutions (Perry-Smith & Shalley, 2003) . In other words, the social ties provide access to colleagues with similar knowledge resources. On the other hand, employees with social ties outside the work unit but within the same organisation are expected to have greater access to a more diverse set of knowledge and information resources (Pelled, Eisenhardt & Xin 1999) . Hence, being socially embedded within or outside the work unit may offer unique opportunities as it makes resources available to employees (Oh et al., 2004) . Sethia (1995) states that, through social ties, employees may be able to achieve greater creative outputs than if they had relied only on their own resources.
However, since organisational culture is a frame of reference that provides norms and guidelines for behaviour and activities in the organisation (O'Reilly, Chatman & Caldwell 1991; Khazanchi et al., 2007) , it could also influence the extent to which employees are socially embedded through the number of social ties they have with colleagues. In turn, the number of social ties could affect an employee's creativity (Perry-Smith, 2006; Oh et al., 2004) . Nevertheless, many studies ignore the relationship between organisational culture and employees' social embeddedness (Drazin, Kazanjian & Glynn 2008) . The present study argues that the number of social ties that employees have with others is a causal step linking organisational values and norms to creative outputs. Hence, the purpose of this study is to examine the extent to which employees' perceptions of organisational culture affect both creative output and social embeddedness and, most importantly, to determine to what extent the social embeddedness of employees mediates between perceptions of organisational culture and creative output. In so doing, this study contributes to research on organisational antecedents for creativity. It examines the effects of two different aspects of the organisational context, namely perceived organisational culture and social embeddedness, on creative output, as well as the interrelation between these contextual aspects.
The main research question in this study is: "To what extent does the social embeddedness of employees mediate the relationship between employees' perceptions of organisational culture and their creative outputs?" We begin by discussing why creative outputs in terms of the production of papers by academic researchers are considered to be the result of project-based production. We then proceed to discuss the literature on creativity and organisational culture. We discuss how perceptions of organisational culture may affect the creative output of employees. Next, employees' social ties and their relationships with creative output are discussed. This is followed by a description of the research setting and the measurement of variables. Next, we present and discuss the findings of this study, and the conclusions drawn from the findings. Lastly, we discuss some limitations and future research directions.
Why academic papers are project-based productions
Project-based production encompasses the generation of high-value and unique products, systems, networks, capital goods or constructs within a defined set of resources, goals and time constraints (Hobday, 2000) . Project-based production has become the norm in creative work, as evidenced by advertising campaigns, fashion or trade shows, and art exhibits (Christopherson & Van Jaarsveld, 2005) . However, the outputs of project-based production often differ in terms of customisation, specifications or the extent to which they are coproduced (Whitley, 2006) . Such differences have significant implications for the management of projects and their ability to generate distinctive capabilities and knowledge (Casper & Whitley, 2004) . According to Whitley (2006) , two underlying dimensions relating to the development of capabilities and knowledge are especially important in project-based productions. These are (1) the extent to which projects focus on developing unusual, sometimes one-off, products or services and (2) the extent to which the organisation of expertise, tasks and roles is predictable and stable over projects. The first dimension suggests that project-based productions may differ in their singularity, and contrasts those project-based productions that generate a single or small number of unique outputs with those producing (a series of) similar or related outputs. The second dimension suggests that project-based productions may also differ in the degree of stability of work roles and skills both within a project and over the course of several projects. This dimension differentiates project-based productions that organise tasks and skills in novel and projectspecific ways from those that rely on preestablished competences and routines for working together (Whitley, 2006) . In other words, some project-based outputs are produced by individuals undertaking a series of projects along with others (simultaneously or iteratively), who work together over a period of time and develop collective routines for managing their activities, while others are produced by bringing together the different and variable skills and roles necessary for the project on hand. According to Whitley (2006) , projectbased productions with varying degrees of singularity can be accomplished with different degrees of stability. For example, some projectbased productions may lead to unique outputs, produced by individuals participating in a single project, while others may result in less unique outputs produced by participants working together on multiple projects at the same time.
Using Whitley's (2006) criteria, to what extent can the production of academic papers be regarded as project-based production? Firstly, concerning the singularity criterion, it should be noted that academic papers commonly and explicitly state what the addressed knowledge gap is and what contribution the study makes to the research field. To qualify for publication in a (high-ranking) journal, these academic papers must offer a certain degree of novelty and uniqueness. Thus, although academic papers may vary in their degree of novelty and uniqueness, they are expected to make some unique contribution to the research field and therefore meet the singularity criterion for project-based productions. Secondly, regarding the role separation and stability criterion, it is maintained that the production of academic papers may vary in respect of the degree of stability of work roles and skills. That is, some papers are produced by bringing together the different and variable skills and roles necessary for the research at hand, while others are produced by academic researchers undertaking a series of projects in collaboration with others, with whom they collaborate for a limited period while developing collective routines for managing their activities. In the former type, the coordination of tasks and skills is more complex, but the flexibility enables the researchers to adapt their working processes with ease. The latter method is a more stable way of coordinating research activities which places greater reliance on pre-established competences, identities and routines for working together. This form of collaboration often occurs where research groups consist of a cluster of authors working on multiple academic papers. This suggests that the production of academic papers can also vary in respect of stability of work roles and skills, and therefore meets Whitley's (2006) second criterion for projectbased productions. Hence, as both criteria are met, this study concludes that academic papers are project-based productions.
Theory and hypotheses

Creative output
Creativity is considered one of the key factors that contribute to long-term organisational survival and success (Mathisen et al., 2004; DiLiello & Houghton, 2006) . To enhance their chances of long-term survival, organisations focus on supporting individual creativity in the workplace (Amabile, 1988; Woodman, Sawyer & Griffin, 1993) . Although some approach individual creativity as a process involving several stages or sub-processes 1 and contributing to the production of creative outputs (Drazin et al., 2008) , most studies refer to individual creativity as either creative potential or creative output (DiLiello & Houghton, 2006) . Creative potential refers to an individual's creative traits, skills or abilities that lead to the production of acts, items and instances of novelty; creative output is seen as the generation of creative ideas, products or processes (Wierenga & Van Bruggen, 1998) .
In this study an output perspective on individual creativity is adopted. An individual's output is often considered to be creative if it is novel or new, as well as useful or valuable to the organisation (Amabile, 1983) . In definitions of creativity, the terms "novel" and "useful" are widely used. In this study creativity is defined as the production of novel and useful ideas by individuals in any domain (Amabile et al., 1996; Woodman et al., 1993) . Hence, in order to be considered creative, an individual's outputs must have some level of uniqueness compared to other ideas, but should not be so extreme that adoption or implementation by the organisation is not feasible (Perry-Smith & Shalley, 2003) .
A closely related concept, often referred to in creativity literature, is innovation, which can be defined as the generation, development and successful implementation of new ideas (Hurley, 1995; Amabile et al., 1996) . Although both concepts refer to the generation of new ideas, the definitions of creativity and innovation reveal a clear conceptual difference. In addition to the generation of new ideas, innovation includes the development and implementation of these ideas, which illustrates that all innovations begin with the production of a new and useful idea (Amabile et al., 1996) . With regard to creativity and innovation, Twiss (1992) emphasises the role of project management, and argues that intraorganisational factors such as the presence of a project champion, the evaluation systems and the project management play an important role in the implementation of creative ideas. This suggests that, although there is a clear distinction between creativity and innovation, creativity appears to be a necessary condition for innovation (Twiss, 1992; Mathisen et al., 2004) . Hence, studies seem to assume that what is good for innovation may be good for creativity as well (Martins & Terblanche, 2003; McLean, 2005; Martins & Martins, 2007) .
According to DiLiello and Houghton (2006) 
Organisational culture and organisational climate
Several authors have particularly emphasised the importance of organisational culture in creating an institutional context in which creativity flourishes (Pheysey, 1993; Ahmed, 1998; Martins & Terblanche, 2003) . In this study, organisational culture is defined as the taken-for-granted values, underlying assumptions, expectations, collective memories and definitions present in the organisation, which impart a sense of identity, provide unspoken guidelines on how to get along and enhance the stability of the social system to which members of the organisation belong (Cameron & Quinn, 1999: 14) . Studies that approach organisational culture as a component of the internal organisational environment have referred to its similarities or dissimilarities to organisational climate (e.g. Schein, 1990; Denison, 1996; Ahmed, 1998; Schneider, 2000) . There has been some debate on the conceptual similarities and dissimilarities (see Denison, 1996 , for an extensive discussion), but the latest literature largely agrees that organisational culture and climate are similar concepts that reflect different perspectives on the organisational context (e.g. Schein, 1990; Denison, 1996; Ahmed, 1998; Schneider, 2000) . Organisational culture and organisational climate are treated as similar concepts in this study. Organisational climate is taken to reflect the patterns of behaviour of employees, while organisational culture is seen as referring to the underlying context of values, beliefs and norms (Denison, 1996) .
Although organisational culture is likely to exert an influence on the extent to which novel and useful ideas are generated (Ekvall, 1996) and valued as something desirable (Locke & Kirkpatrick, 1995) , relatively little empirical work has been done on the relationship between organisational culture and creativity (McLean, 2005) . Only a small number of scholars have explored this relationship empirically (Amabile et al., 1996; Tesluk, Farr & Klein, 1997) . In contrast, more studies have focused on the dimensions of a climate conducive to creativity (Ekvall, 1996; West, 1990; Isaksen & Lauer, 2002; Patterson, West, Shackleton, Dawson, Lawthom, Maitlis, Robinson & Wallace, 2005) .
As organisational culture and organisational climate are perceived as conceptually similar, dimensions of organisational climate are expected to reflect a manifestation of organisational culture. In fact, Hurley (1995) states that insights regarding the potential effect of organisational culture on creativity and innovation have emerged from studies on organisational climate. According to Mathisen and colleagues (2004) , the most commonly applied and validated model used in these studies is the Team Climate Inventory (TCI) developed by West (1990) . Moreover, these studies have been conducted mainly on the individual level by taking into account the individual's perception of the organisational context (Agrell & Gustafson, 1994; Anderson & West, 1998; Ragazzoni, Baiardi, Zotti, Anderson & West, 2002) . This study therefore argues that the TCI can be an appropriate framework for examining employee perceptions of the organisational culture.
Organisational culture and creative output
The TCI refers to "vision", "participative safety", "task orientation" and "support for innovation" as the four dimensions essential for stimulating creativity and innovation. According to West (1990) , vision can be defined as an idea of a valued outcome which represents a higher order goal and a motivating force at work (p 310). With regard to creativity, this definition suggests that a vision gives employees an idea that creativity is valued in the organisation. West (1990) states that organisational cultures supporting creativity and innovation are characterised by a focus on clearly defined and realistic objectives. Thus, "vision" incorporates the extent to which having a clear vision is valued in the organisation. This clear vision may improve employees' commitment to creative work (Mathisen et al., 2004) , as goal direction can motivate employees to generate creative output (West, 1990) . A second dimension of the TCI model is participative safety, which consists of two components, namely participativeness and safety. Participativeness pertains to the involvement of employees in decision making through the influence they have and the sharing of information (West, 1990) . In addition, safety enables employees to propose new ideas and solutions to problems in a nonjudgmental environment (Anderson & West, 1998) . The more employee participation in decision making is valued, the more likely employees will be to invest in the outcomes of those decisions, as well as in the generation of ideas for new and improved working methods (Anderson & West, 1998) .
The third dimension, task orientation, is about commitment to high standards of performance (Kivimäki & Elovainio, 1999) . It relates to the critical appraisal or basic questioning of the way in which the work is done. More specifically, this dimension deals with the exploration of opposing positions, the open-minded consideration and understanding of opposing positions, and the willingness to integrate ideas into a highly satisfactory solution (Anderson & West, 1998) . Creative performance requires employees to reflect critically upon their tasks, objectives, strategies and processes (Mathisen et al., 2004) in an environment that supports the continuous adoption of improvements (Anderson & West, 1998) . That is, if employees are to be creative, maximisation of task performance quality must be valued (West, 1990) .
The final dimension of the TCI model is innovation support, which concerns the enacted support in the organisation for attempts to introduce new and improved ways of doing things. Enacted support is about the degree to which employees are expected to introduce new and improved procedures into the organisation, and the approval and practical support they receive (Mathisen et al., 2004) . Innovation support therefore reflects the extent to which the development and implementation of new ideas is valued in the organisation, and is considered to be a necessary condition for creativity and innovation to occur (Mathisen et al., 2004) .
The literature on organisational culture and climate as associated with creativity and innovation points to the importance of an orientation towards an organisation's external environment, in addition to the four TCI dimensions. According to Ahmed (1998), environmental orientation is about the extent to which internal change occurs in response to external conditions. Fey and Denison (2003) focus on customer orientation, and define it as the extent to which an organisation is driven by its customers and is capable of change. Deshpandé and colleagues (1993) also refer to customer orientation, but define it as that part of the organisational culture that represents the beliefs that put changing customer interests first, while not excluding those of other stakeholders. Schein (2004) makes the general statement that organisations should be aware of their major economic stakeholders. In addition to customers, external stakeholders such as investors and stockholders, suppliers of raw materials, the community and the government should also be taken into account. These definitions commonly refer to the extent to which internal adaptability to changes in the external environment is valued in the organisation. Moreover, those organisations that focus on and are sensitive towards changing external stakeholder needs are more likely to have a sense of urgency about changing traditional working methods (Kotter, 2008 ). An urgent desire to change and the associated uncertainty prompt organisations to find creative solutions to problems (Ford & Kuenzi, 2008) . In other words, organisational cultures characterised by a strong orientation towards the external environment are more likely to enhance the generation of creative output. Environmental orientation is therefore considered as a fifth dimension of organisational culture associated with creativity and innovation.
As the TCI was developed largely for the purpose of assessing the organisational environment for creativity and innovation (West, 1990) , and as the literature associated with creativity also refers to environmental orientation as an important dimension of organisational culture (Deshpandé et al., 1993; Ahmed, 1998; Martins & Terblanche, 2003) , all five dimensions of organisational culture presented in this section are expected to contribute to creativity. We have therefore generated the following hypotheses:
Hypothesis 1: The more employees perceive the present organisational culture to be characterised by a strong vision orientation, participative safety, task orientation, innovation support and environmental orientation, the higher their creative output.
Social embeddedness and creative output
While organisational culture is an important contextual factor, creative output may also result from social interactions between employees (Shalley & Gilson, 2004) as they combine and integrate existing but varying pools of knowledge and ideas (Leenders, Van Engelen & Kratzer, 2003) . Employees' creative output may well be affected by the network of interactions of which they are part (Agrell & Gustafson, 1994) . Moreover, the generation of novel and useful outputs is likely to depend on an employee's intraorganisational social capital (Perry-Smith & Shalley, 2003; Perry-Smith, 2006) . Intraorganisational social capital is defined as the extent to which an employee has social ties within the social structure of a work unit, as well as in the broader social structure of the organisation to which the employee belongs, through which necessary resources can be accessed (Oh et al, 2004:861) . Social embeddedness through social ties with colleagues can be an important precursor of individual creativity (Perry-Smith, 2006) as the extent to which employees connect with colleagues provides access to needed resources, reduces the need for monitoring (Oh et al., 2004) , and serves as a sounding board for employees (Hanlon & Saunders, 2007) . In other words, social ties are channels for the transfer of resources such as materials, information, advice, evaluations, formal relations, etc. (Wasserman & Faust, 2009 ) that could contribute to the generation of novel and useful ideas (Woodman et al., 1993) . In the definition of social capital by Oh et al. (2004) , a distinction is drawn between an employee's social ties with colleagues within the same work unit and the broader social structure of the organisation. A similar distinction is drawn in this study because an employee's social embeddedness within the work unit or outside that work unit (but within the broader structure of the organisation) is expected to provide access to different types of knowledge resources and perform different functions in respect of creativity. That is, social ties with colleagues within the same work unit serve as a sounding board for employees (Hanlon & Saunders, 2007) , allowing them to ask for advice from colleagues who have domainrelevant knowledge (Perry-Smith & Shalley, 2003) . Amabile, Conti, Coon, Lazenby and Herron (1996) define domain-relevant knowledge as knowledge by a member of an organisation of facts, circumstances and issues surrounding a given work-related problem or area. It involves the expertise and experience that are necessary in order to come up with useful solutions to a given problem within the area. Having access to domain-relevant knowledge increases opportunities for employees to generate and validate useful ideas, products or services (Perry-Smith & Shalley, 2003) . Hence, social embeddedness within the work unit may enhance or deepen employees' understanding of the field of work. Through social ties employees may achieve creative outputs that they might not otherwise have been able to achieve (Sethia, 1995) . We therefore hypothesise that:
Hypothesis 2a: The more employees are socially embedded within their work unit, the higher their creative output.
On the other hand, employees with social ties outside their work unit but within the same organisation are expected to have greater access to a more diverse set of resources (Pelled et al., 1999) as they act as brokers between intra-and interdepartmental networks. Social ties with colleagues outside the work unit can expand the diversity and currency of the knowledge and information available to an employee. Those employees who are more socially embedded outside their own work unit but within the organisation are more familiar with diverse, alternative ways of thinking, which increase the range of knowledge, skills and perspectives available to them (Pelled et al., 1999) . In other words, employees who are socially embedded by virtue of the fact that they have many social ties with colleagues outside the work unit are expected to have greater access to a more diverse set of resources (Oh et al., 2004) . Greater diversity of resources is likely to result in different perspectives and enhanced creativity in solving problems (Shalley & Gilson, 2004) . Furthermore, these ties could also allow employees to evaluate or discuss unconventional ideas with colleagues in different fields of expertise (Shalley & Gilson, 2004) . Social embeddedness through ties with colleagues outside the department is therefore considered a necessary precondition for the generation of novel and useful ideas or products (Amabile, 1988; Kanter, 1988; Woodman et al., 1993) . Hence, we hypothesise that:
Hypothesis 2b: The more employees are socially embedded outside the work unit but within the organisation, the higher their creative output.
The mediating role of social embeddedness
Organisational culture refers to the taken-forgranted values, underlying assumptions, expectations, collective memories and definitions that provide unspoken guidelines on how to get along (Cameron & Quinn, 1999) . This is an important aspect of the organisational context that is likely to support the generation of novel and useful ideas by employees (Martins & Terblanche, 2003) . Besides the organisational culture, the extent to which employees are socially embedded by the number of social ties with colleagues is another aspect of the organisational context that affects the extent to which these employees generate creative output (Oh et al., 2004) . However, since organisational culture is a frame of reference that provides norms for behaviour and activities in the organisation (O'Reilly et al., 1991; Khazanchi et al., 2007) it can also influence the extent to which employees forge social ties with colleagues and to which members of an organisation are willing to share knowledge and information. This in turn could affect an employee's creativity (Perry-Smith, 2006; Oh et al., 2004) . Moreover, the extent to which employees are socially embedded by having ties with others can be a causal step in linking organisational values and norms to creative outputs. Although literature on creativity assumes that both the organisational culture and social embeddedness are important for the generation of creative outputs (e.g. Amabile et al., 1996) , studies ignore the relationship between organisational culture and social embeddedness (Drazin et al., 2008) . However, as an organisational culture provides a frame of reference that guides employee behaviour (O'Reilly et al., 1991; Khazanchi et al., 2007) it could affect the extent to which employees generate novel and useful ideas as well as the extent to which they maintain social ties with colleagues within or outside the work unit. The latter, in turn, could also directly affect the generation of novel and useful ideas by employees (Perry-Smith & Shalley, 2003) . It therefore appears warranted to suggest that the relationship between organisational culture and creative output is mediated by the degree to which an employee is socially embedded by having social ties with colleagues within and outside his or her work unit. Amabile and colleagues (1996) In sum, this study examines the extent to which perceptions of organisational culture affect the creative output as well as the social embeddedness of employees and, most importantly, it examines the extent to which the social embeddedness of employees mediates between perceptions of organisational culture and creative output. 
Methods
Research setting
Data were obtained from academics (assistant, associate and full professors) working at a school of social and behavioural sciences at a university in The Netherlands. According to Florida (2002) , these academics belong to the "super creative core" and have in common a strong preference for being creative and working in a research environment in which creativity is valued and rewarded. In fact, these academics are likely to be involved in the highest order of creative work as they work solely on producing new ideas, forms or designs that are readily transferable and widely useful (Florida, 2002) . Hence, we assume that academics in our sample will all be involved to some extent in the generation of creative outputs. In the engineering and technical sciences, creative output is predominantly embedded in patents. The creative ideas of social science scholars are in evidence at academic conferences and, more importantly, in peer-reviewed scholarly journals in which new theoretical and empirical ideas are judged by peers.
For the empirical analyses of this study, data were collected by means of a survey used for questioning scientists and university professors about the perceived organisational culture and the extent of their social ties. Based on documentation from the faculty's research institute, the survey was targeted at 131 academics. Of this number, six people had left the organisation. Hence, 125 scholars were invited to participate in this research by completing a survey. In total, 51 respondents (a response rate of 40.8%) completed the survey in full.
Measurement of the dependent variable
The dependent variable in this study is creative output, which has a quantitative (number of outputs) and a qualitative (quality of outputs) component (Wierenga & Van Bruggen, 1998) . Regarding creative output, the assumption is that high-quality creative outputs of researchers and university professors are judged by and published in high-ranking, peer-reviewed journals. The more often a researcher produces journal articles that are published in highranking journals, the more creative that person's output is considered to be. Reiter-Palmon, Robinson-Morral, Kaufman and Santo (2012) have studied the correlation between self-perceptions and objective measures of creativity. They found that as the measure of creativity becomes more objective the relation to self-perceptions of creativity becomes weaker; they conclude that objective measures of creative performance are favoured and caution is necessary when using self-perceptions of creative performance. This study therefore uses an objective and independently measured indicator of creative output which captures both the quality and the quantity of creative scientific output. That is, a variable is used that takes into account the number of times a person has been the (co)author of an article published in an ISI-ranked journal. Researchers' publications in the years 2010 and 2011 are included. In so doing, this study considers the time that elapsed between the researcher's initial ideas and the date of publication. In other words, there is a considerable time lag between the dependent and independent variables (see below). Furthermore, this way of measuring the dependent variable ensures that common method bias problems are kept to a minimum. The impact factors of the journals in which their articles were published are considered in addition to the number of publications by researchers. An impact factor (IF) of an academic journal is a variable reflecting the average number of citations in papers published in (social science) journals that are indexed in Thomson Reuters journal citation reports. The IF is frequently used as a proxy for the relative importance of a journal within a field of scholarship, with journals with higher impact factors being deemed to be more important than those with lower ones. Journals with higher impact factors are considered to publish papers that are regarded by other academics as more creative and innovative. The impact factor was devised by the Institute for Scientific Information (ISI), now part of Thomson Reuters.
The variable creative output is computed by adding up the IFs of the journals in which the papers of a respondent are published, and dividing this by the total number of published papers. This may be referred to as a respondent's "mean IF of publications". However, since IFs are not standardised across research fields, the creative output variable was controlled for the field of research in which respondents publish. To do this, we made an inventory of the research field to which the journal publications of each respondent relate. The ISI database gives the mean IF of publications for each research field. Per respondent, we multiplied the number of publications in each research field by the mean IF of that research field (as indicated in the ISI list). These IFs were totalled to give us a sum score of IFs of research fields per respondent. This score was divided by the number of publications and is referred to as the "mean IF of all research fields" in which a respondent published an article. Next, the respondent's "mean IF of publications" was divided by this "mean IF of all research fields", thereby producing the "controlled mean IF of publications" of that respondent. Finally, this controlled mean IF of publications was multiplied by the total number of publications by that respondent. The results of these calculations are the respondents' scores on the creative output variable, and capture the qualitative (IF of journal publications) and quantitative (number of publications) components of creative output while controlling for research fields. Thus, a researcher who achieves a high score on creative output would be someone who (co)produces many papers in high-ranking journals. For ease of clarification, an example of these steps in calculating the creative output variable is given in appendix 1.
Although we use the objective measure for creative output as described above, we check for response bias within the sample -that is, respondents answering questions in the way they think the questioner wants them to answer rather than according to their own beliefs (Easterby-Smith, Thorpe, Jackson & Lowe, 2008) -to test whether the mean number of publications in the first quartile (the first 25% of respondents who returned the questionnaire) is significantly higher than in the last quartile (the last 25% of respondents who returned the questionnaire). A Mann-Whitney Test for testing the equality of two independent samples shows no statistically significant difference (p = 0.775) between people in these two quartiles, which supports the nonexistence of response bias.
Measurement of the independent variable
Organisational culture is measured by means of 19 items, which capture the variety of takenfor-granted values, underlying assumptions and expectations that exist in the organisation. Items included in this study are based on Kivimäki and Elovainio's (1999) validated short version of the Team Climate Inventory (TCI), originally developed by Anderson and West (1998) . For the purposes of this study, all items are adjusted to the organisational level, and measure the extent to which (1) having clear and realistic objectives, (2) member participation in a nonthreatening environment, (3) commitment to high-quality performance and appraisal of weaknesses, and/or (4) support for innovation are valued within the organisation. Furthermore, three items measure the extent to which awareness of and adaptability towards the organisation's external environment is valued. These items are based on Fey and Denison's (2003) customer focus scale, and are included to measure the environmental orientation dimension of organisational culture. On a fivepoint Likert scale, scientists and university professors were asked to what extent they perceived these statements as reflecting values at their university. Exploratory factor analysis was performed on the 19 items measuring the organisational culture dimensions. Results indicate a fourfactor solution with sample adequacy (KaiserMeyer-Olkin measure = 0.837 and Bartlett's Test of Sphericity = 0.000). The four-factor solution is presented in table 1, which displays inconclusive results for 2 items. Factor loadings for the item "people within my organisation build upon each other's ideas in order to achieve the best possible outcome" were too low (below 0.35). The item "within my organisation people feel understood and accepted by each other" received two fairly equal factor loadings. Allocation of these two items to any of the four factors would be inaccurate. Hence, these items with inconclusive results were excluded from the organisational culture measurement scale. The remaining 17 items clearly relate (more strongly) to one of the four factors representing organisational culture dimensions. Table 1 Factor loadings of items measuring organizational culture dimensions.
Factor 1 Factor 2 Factor 3 Factor 4
In order to achieve the best possible outcome, the people within my organization critically appraise potential weaknesses in what they are doing. People within my organization build upon each other's ideas in order to achieve the best possible outcome
Note: The four-factor solution with Oblimin rotation are reported because this resulted in the lowest number of double loaded items, and items with too low factor loadings (with values <.35 being suppressed).
Based on Comrey and Lee's (1992) argument, we only use items with "fair" to "excellent" factor loadings above .45 for interpretation. From the factor solution presented in table 1, we can deduce that six items with factor loadings above .45 relate to maximising the quality of task performance through critical appraisal, information sharing or cooperation.
A new label was introduced for this dimension, namely performance orientation (factor 1). Items loading on this factor stem from the initial task orientation and participative safety dimensions of the TCI. In addition, factors 2 and 4 respectively capture the vision and innovation support dimensions of the TCI. Here, factor 2 consists of five items that are concerned with the clarity and degree of sharing of the vision and objectives of the organisation. Furthermore, two items concern the support of attempts to develop new and improved ways of doing things (factor 4). Lastly, three items were composed to measure the environmental orientation dimension of organisational culture. All three items have loadings above .45 on this environmental orientation dimension (factor 3), and jointly capture the organisation's sensitivity towards stakeholder needs and way of coping with these needs. Reliability analysis was conducted to evaluate the internal consistency of the four dimensions of organisational culture, resulting in Cronbach's alphas as presented in table 2. For the environmental orientation dimension, the reported value is the Cronbach's alpha after deletion of the item "within my department, adaptive ways are created to meet the changing needs of customers, suppliers, government, or other stakeholders" (deletion led to improvement from 0.678 to 0.746). Alphas for the performance orientation, vision orientation and environmental orientation scales are well above the generally accepted rule of thumb of alpha > 0.70 (Nunnally, 1978) . Moreover, since the Cronbach's alpha for innovation support is almost equal to 0.70, all measurement scales of the organisational culture dimensions are considered internally consistent in this study. 
Measurement of mediator variables
The mediator variables used in this study are social embeddedness (number of ties) within the department, or outside the department but within the organisation. In this research, the university department for which researchers mostly work is considered to be the department they are part of. Social embeddedness within the department captures the extent to which employees have direct ties with colleagues working in the same department. Social embeddedness outside the department deals with the extent to which employees have direct ties with colleagues working in a different department, but within the same university. Such ties are channels for the transfer of resources such as materials, information or advice, evaluations, formal relations, etc. (Wasserman & Faust, 2009 ). As Amabile and Mueller (2008) state that gathering information and evaluating ideas with colleagues play an important role in the process of generating creative outputs, the resources used in this study are the extent to which ideas are evaluated, as well as the extent to which information or advice is gathered by employees through ties with colleagues either within or outside their department. For the purposes of this study it is important to note that there is a time lag between the gathering of information by researchers, using social ties to gather information or discuss ideas, and the actual generation of creative output in the form of published journal articles. That is, a researcher's novel ideas are likely to have emerged some time before these ideas are actually published in journal articles. This study takes note of this time lag and therefore invites respondents in mid-2010 to report on the number of ties they had in the past year. Data on the social embeddedness of employees therefore refer to the period from mid-2009 to mid-2010. As stated above, creative output was measured by researchers' publications in the years 2010 (in total) and 2011. This study considers the time lag between the development of ideas and creative output.
The mediator variable "social embeddedness within department" is measured by two items. The first item is "throughout last year, which researchers from your department did you contact in order to obtain information or advice concerning research-related matters?" These ties are channels for gathering information and advice from researchers working within the respondent's own department. The second item is "throughout last year, which researchers from your department did you contact in order to discuss or evaluate new ideas, or possible solutions to research-related problems?" These ties particularly focus on the discussion and evaluation of new ideas or solutions with researchers working within the respondent's own department. Both items capture the social ties that existed between mid-2009 and mid-2010. Since all members of the departments were known in advance, a roster was constructed in which all the researchers working within the respondent's department were listed. Each respondent was asked to answer the questions by ticking the box of persons to which each question applied. Respondents were not given any constraints on how many colleagues they could select.
Similar to social embeddedness within the department, the "social embeddedness outside department but within organisation" variable was measured by means of two items. The first item is "throughout last year, which researchers from outside your department did you contact in order to obtain information or advice concerning research-related matters?" These ties are channels for gathering information and advice from researchers working outside the respondent's own department. The second item is "throughout last year, which researchers from outside your department did you contact in order to discuss or evaluate new ideas, or possible solutions to research-related problems?" These ties focus on the discussion and evaluation of new ideas or solutions with researchers working outside the respondent's own department. Again, both items capture the social ties that existed between mid-2009 and mid-2010. In an introduction to each question it is clearly stated that the question concerns the contact a respondent has had with researchers from other departments within the same university.
Since not all the names of researchers outside the department were known in advance, no roster could be constructed. Hence, respondents were asked to list the last names and schools (e.g. the school of law) of researchers outside their department to whom these questions applied.
Exploratory factor analysis was performed on the four items measuring the two mediator variables (see table 3), resulting in a two-factor solution with a Kaiser-Meyer-Olkin measure (KMO = 0.584) above the acceptable limit of .50 (Field, 2009 ) and a significance of Bartlett's Test of Sphericity (p = 0.000) indicating sample adequacy. Reliability analysis was conducted on the measurement scales of social ties within and outside the department, resulting in Cronbach's alphas of 0.758 and 0.872 respectively, which is above the generally accepted rule of thumb of alpha > 0.70 (Nunnally, 1978) . Thus, both the number of social ties within the department (factor 1) and the number of social ties outside the department (factor 2) are internally consistent as measured by means of the two items presented in table 1. As an aid to interpretation, in further analysis we use the raw scores of individuals on social ties within and outside the department. In other words, the number of social ties (within and outside) is calculated as the sum score of the two items involved.
Mediated regression approach
The mediated regression approach as proposed by Baron and Kenny (1986) was used in this study to test the research model presented in figure 1 . Following this approach, four separate regression analyses were performed in different steps. In the first step, the dependent variable (i.e. creative output) was regressed on the independent variable (i.e. organisational culture). In the second step, creative output was simultaneously regressed on social embeddedness within, and social embeddedness outside the department. In the third step, the mediator variable was regressed on the independent variable. Since two different mediator variables are included in this study, the variable social embeddedness within the department was first regressed on organisational culture, before social embeddedness outside the department was regressed on it. In the fourth step, creative output was simultaneously regressed on organisational culture and social embeddedness within the department. The same was done for social embeddedness outside the department in a separate regression model.
Table 3
Factor loadings of items measuring social ties within the department (factor 1), and social ties outside the department (factor 2)
Item Factor 1 Factor 2
Throughout last year, which researchers from your department did you contact in order to discuss or evaluate new ideas, or possible solutions to research-related problems? .952
Throughout last year, which researchers from your department did you contact in order to obtain information or advice concerning research-related matters .899
Throughout last year, which researchers from outside your department did you contact in order to obtain information or advice concerning research-related matters? .902
Throughout last year, which researchers from outside your department did you contact in order to discuss or evaluate new ideas, or possible solutions to research-related problems? .875
Note 1: Varimax rotated factor loadings rotation are reported with values <.35 being suppressed
According to Baron and Kenny (1986) , a variable is a mediator when the independent variable affects the dependent variable in step 1, the mediator variable affects the dependent variable in step 2 and the independent variable affects the mediator variable in step 3. In addition, the previously statistically significant effects between independent variables and the dependent variable (step 1) must be no longer, or less significant in step 4. Perfect mediation is present if the independent variable has no statistically significant effect on the dependent variable when controlled for the mediator variable. Partial mediation occurs if the effect of the independent variable is reduced in magnitude when controlled for the mediator variable. However, as the independent variable is assumed to cause the mediator (step 3), multicollinearity may be found to occur when the effects of the independent and mediator variables on the dependent variable are simultaneously estimated. Baron and Kenny (1986) say that this may reduce the power of the test of coefficients in step 4. Hence, in the last step to determine whether partial mediation is present, it is important to examine not only the significance of the coefficients but also the absolute size of effects.
Results
The initial findings of the data analysis show that the distribution of creative output by respondents is positively skewed (with Mean = 8,98; S.D. = 11,40). This skewness is not surprising as scores on the creative output variable could not go below 0. With regard to positively skewed data and the normal distribution assumption in regression analysis, Tabachnick and Fidell (2001) state that a common procedure is to transform data using logarithms and improve distributional assumptions. More particularly, in the case of substantial positive skewness, Log10 transformations are recommended (Tabachnick & Fidell, 2001) , and were therefore composed for the dependent variable in this study. Table 4 reports means, standard deviations and Pearson correlations for this and all other variables. Furthermore, Variance Inflation Factors (VIFs) were obtained to check for multicollinearity between variables. In the model with social embeddedness within the department (step 4a of table 5), the highest Variance Inflation Factor (VIF) value was 2,230, which is well below the critical value of 10 (Pallant, 2005) . In the model with social embeddedness outside the department (step 3b of table 5), the highest VIF was 2.694. These VIF values confirm that multicollinearity is not a problem in the models. Table 5 contains the results of the mediated regression analyses. In step 1, the results for the relationships between organisational culture dimensions and creative output are presented. Hypothesis 1 proposes positive linear relationships between each of the dimensions of organisational culture and creative output.
Step 1 shows nonsignificant findings for the F-test, however, in that all the coefficients are 0 (F = 1.026; p = .407). If the F-test for all the variables in a multiple regression model is nonsignificant, one should be extremely cautious about drawing conclusions about the variables and their effects (Allison, 1999) . Hence, as results from the model presented in step 1 of table 5 provide no evidence for a direct linear relationship between organisational culture dimensions and creative output, hypothesis 1 is rejected.
Table 4
Descriptive statistics and inter-correlations for all variables in study (n = 51) In order to test for mediation, Baron and Kenny (1986) state that the first step is to regress the dependent variable creative output on the independent variable organisational culture. Results for this step come from the model presented in step 1 of table 5. Yet, as discussed above, this model presents statistically nonsignificant findings for the F-test in that all the coefficients were found to be 0. Similar nonsignificant F-tests were found for models presented in steps 4a and 4b. Results from these models provide no evidence for a direct linear effect of social embeddedness (within or outside the department, respectively) and organisational culture dimensions on creative output. As no mediating effects were found, hypotheses 3a and 3b are both rejected. However, as it is argued in this study that organisational culture is a frame of reference that provides norms for behaviour and activities within the organisation (O'Reilly et al., 1991; Khazanchi et al., 2007) , this could influence the extent to which employees develop social ties with colleagues, which may, in turn, affect an employee's creativity (Perry-Smith, 2006; Oh et al., 2004) . Although the results given in table 5 show that no mediation effects exist, the extent to which employees are socially embedded by having ties with others is still considered to be a causal step linking organisational values and norms to creative outputs. Consequently, this study tested for the presence of an indirect effect of organisational culture dimensions on creative output through employees' social embeddedness within or outside the department instead.
In order to demonstrate the existence of an indirect effect, results must show a statistically significant effect of at least one organisational culture dimension on employees' social embeddedness outside the department, which in turn has a statistically significant effect on their creative output. Yet, as discussed above, step 2 of table 5 reports statistically nonsignificant findings for the relationship between social embeddedness within the department and creative output (β = .133; p = .392). Furthermore, results in step 3a of table 5 show statistically nonsignificant effects of all four organisational culture dimensions on social embeddedness within the department (performance orientation; β = .142; p = .468; vision orientation; β = -.208; p = .191; environmental orientation; β = .033; p = .820; innovation support; β = .188; p = .313). From this we can conclude that organisational culture has no indirect effect on creative output through employees' social embeddedness within the department.
In contrast, findings in step 2 of table 5 report a statistically significant relationship between social embeddedness outside the department and creative output (β = .309; p = .052). Moreover, results in step 3b show a statistically significant negative effect of performance orientation (β = -.621; p = .005), as well as statistically significant positive effects of environmental orientation (β = .363; p = .033) and innovation support (β = .453; p = .022) on social embeddedness outside the department. For vision orientation, nonsignificant findings were reported (β = -.101; p = .545). These findings suggest that three organisational culture dimensions -i.e. performance orientation (negative), environmental orientation and innovation support (positive) -have an indirect effect on creative output through employees' social embeddedness outside the department.
Finding a negative relationship between performance orientation and social embeddedness outside the department is somewhat remarkable as this dimension is composed of items measuring the initial TCI dimensions "task orientation" and "participative safety" (see results from exploratory factor analysis in table 1). It raises the question whether there is a particular aspect of the performance orientation dimensions that contributes negatively to this social embeddedness. In search of an explanation for these findings, Pearson correlations between every single item of performance orientation and social embeddedness outside the department were computed. From this analysis, it appears that the item "In order to achieve the best possible outcome, the people within my organisation critically appraise potential weaknesses in what they are doing" (r = -.270; p = .084) is negatively correlated with social embeddedness outside the department. Moreover, this item turns out to be the only item that has a statistically significant correlation with social embeddedness outside the department (at α < .10). These findings indicate that employees would have fewer social ties outside their department if they perceived that critical appraisal was strongly valued in the organisation.
Discussion
This study has focused on the impact of two contextual aspects on individual creative output. The purpose of the study was to examine the extent to which employees' perceptions of organisational culture affect their creative output as well as social embeddedness and, most importantly, to what extent the social embeddedness of employees mediates between perceptions of organisational culture and creative output. More broadly, this study extends the discussion on the antecedents of creativity by focusing on two dimensions of the context in which the individual is embedded. Findings in this study are reflected in the final model, which is presented in figure  2 .
Figure 2
Final model Empirical findings of this study have demonstrated that researchers' social embeddedness outside the department but within the organisation contributes to their creative output. A researcher with many social ties outside the department is likely to have better access to diverse resources (Oh et al., 2004) , which increases the range of knowledge, skills and perspectives available to that employee (Pelled et al., 1999) . Social embeddedness outside the department therefore provides a greater variety of information and gives employees a competitive advantage in seeing and generating novel and useful outputs (Burt, 2005) . However, it has been argued in this study that the extent to which employees are socially embedded by having social ties with others is a causal step linking organisational values and norms to creative outputs. This study did not find support for the proposed mediating effects, but found instead that three dimensions of organisational culture -i.e. performance orientation, environmental orientation and innovation supportaffect employees' creative output through their social embeddedness outside the department (but within the organisation). Hence, as organisational culture and the social embeddedness of employees outside the department are both contextual factors that are of significance (either indirectly or directly) in the generation of creative outputs by scholars, this study argues that "no creative person is an island". With regard to performance orientation, findings suggest that if an organisational culture is perceived as being strongly performance oriented, employees working in that environment have fewer social ties with colleagues outside their department and, consequently, generate less creative output. At the item level it has been shown that this negative relationship is caused by the item that measures performance orientation. This item particularly concerns the critical appraisal of potential weaknesses. The explanation advanced by this study for the negative correlation of this item with social embeddedness outside the department is that if employees pay too much attention to potential weaknesses or limitations of ideas, they may be less socially embedded because they do not feel the need to gather more information to develop these ideas, or to discuss and evaluate ideas with others outside their department. Moreover, the (negative) indirect effect of performance orientation on creative output through social embeddedness outside the department provides evidence for Amabile and Mueller's (2008) statement that where harsh criticism of new ideas is the norm this can actually block the generation of creative outputs. In contrast, Isaksen and Lauer (2002) argue that actual support for ideas matters. They define idea support as the way new ideas are considered, taken up, and advocated by others. When idea support is high, employees listen to each other and support each other's ideas (Isaksen & Lauer, 2002) . In contrast, low idea support may hamper the extent to which employees support each other's new ideas. Findings in this study suggest that if employees constantly criticise each other's ideas, they will have fewer ties outside the department through which to gather diverse information, obtain advice or evaluate ideas. Hence we conclude that perceived performance orientation negatively influences an employee's creative output through that employee's social embeddedness outside the department.
The fact that idea support is important for the generation of creative output is endorsed by the findings for innovation support, the organisational culture dimension dealing with the extent to which support of attempts to develop new and improved ways of doing things is valued in the organisation (Anderson & West, 1998) . Findings in this study show that innovation support contributes to an employee's social embeddedness outside the department, eventually leading to higher creative output. That is, in an organisational culture characterised by strong support for innovation employees are likely to search for new ways of doing things, because that is what is actually valued by that organisation (Locke & Kirkpatrick, 1995; West, 2002) . In searching for new ways of doing things, employees become more socially embedded as they develop social ties with colleagues outside their department who provide them with access to diverse and new knowledge, skills, and perspectives (Pelled et al., 1999; Oh et al., 2004) . In turn, social embeddedness outside the department contributes to the generation of novel and useful creative outputs. Hence, we conclude that perceived innovation support positively influences an employee's creative output through that employee's social embed-dedness outside the department.
Finally, findings in this study also show that an employee's social embeddedness outside the department is enhanced by a strong orientation towards the organisation's external environment. An organisational culture of this nature is characterised by a strong sensitivity towards changing external stakeholder needs (Kotter, 2008) . From these findings we can conclude that, in organisational cultures in which sensitivity towards changes in the external environment is valued, employees are encouraged to form and maintain social ties with colleagues outside the department. That is, organisations characterised by a strong environmental orientation develop a sense of urgency about adapting their traditional working methods (Kotter, 2008) , which motivates employees to get together and share knowledge in order to generate creative solutions that help to adapt to these changing needs (Ford & Kuenzi, 2008) . Moreover, Breu and Hemingway (2002) state that these cross-boundary ties are considered necessary in the creation of novel combinations of knowledge from the distinct competencies of employees and the colleagues with whom they interact. Hence, we conclude that an orientation towards the external environment positively influences an employee's creative output through that employee's social embeddedness outside the department.
Implications for project-based productions
As stated above, findings in this study suggest that performance orientation negatively affects the number of social ties academic researchers have with colleagues outside their department and that the consequence of this is reduced creative output. At the item level it has been shown that this negative relationship is caused by the critical appraisal of potential weaknesses.
In an organisational culture characterised by the critical appraisal of potential weaknesses, people are intolerant of shortcomings or failures in work execution. As a result, and for the sake of avoiding negative feedback, employees form fewer social ties outside their department because they do not feel the need to gather more information to develop ideas, or to expose, discuss and evaluate those ideas with others outside their department. This consequently results in academic researchers' producing less creative project output. Academic researchers therefore become less productive in terms of the number of novel and useful ideas presented in published papers. Hence, the findings of this study suggest that organisational culture, as an incentive system in project-based productions, can affect employee productivity in particular, and project output in general. More particularly, the drawback of creativity in project-based productions may be that it competes with the importance accorded to organisational cultures that support the critical appraisal of potential weaknesses.
Implications for future research
This study used an objective measure of the dependent variable creative output, based on documentation from the faculty's research institute. For this variable both the impact factors (IFs) of journals in which respondents published and the number of published papers were taken into consideration. The IF is frequently used as a proxy for the relative importance of a journal within an academic field, with journals with higher impact factors deemed to be more important than those with lower ones. However, these IFs are not standardised across research fields. The distribution of citations is very uneven, with a few publications getting many citations, and many papers only a few. In order to reduce the uneven distribution of IFs, this study controlled for the field of research in which respondents published (see appendix 1 for calculation). However, using a standardised measure or IFs from only one field of research would rule out the issue of uneven distributions. Furthermore, this study addresses a potential causality issue in the relationship between organisational culture and social embeddedness. Although it is argued in this study that organisational culture is a frame of reference that provides norms for behaviour and activities (O'Reilly et al., 1991; Khazanchi et al., 2007) and, as such, influences the number of social ties employees have with colleagues, some researchers claim the opposite. Literature on socialisation argues that values and norms are communicated by employees, socialising them and shaping their behavior (Leana & Van Buren, 1999) . More specifically, Wuyts, Colombo, Dutta, & Nooteboom (2005) state that social ties contribute to the establishment of similarities in the way employees perceive, interpret and understand their field of work. As this causality issue may thwart the interpretation of findings on this relationship, future research could examine whether organisational culture affects the number of social ties, or vice versa.
It should also be noted that this study tried to determine whether employees' social embeddedness through the number of social ties with colleagues within or outside the department mediates the relationship between organisational culture and creative output. Recent studies on the role of social ties in determining creativity also refer to the strength of these ties, however (Perry-Smith, 2006; Kratzer, Leenders & Van Engelen, 2009 ). These studies argue that strong ties involve a high level of emotional closeness, relatively frequent contacts, and reciprocity, while weak ties involve low levels of emotional closeness and nonredundant contacts (Granovetter, 1973) . In order to increase understanding of the indirect effect found in this study, future research may not only focus on the number of ties, but could also consider the extent to which the strength of the ties mediates the relationship between organisational culture and creative output.
It is also worth mentioning that, regardless of the relatively small sample (n = 51), this study has found evidence for a statistically significant, indirect effect of three dimension of organisational culture on creative output through the social embeddedness of employees outside their department. According to Allison (1999) , statistically significant coefficients should be taken very seriously in studies with small samples. In contrast, this small sample size may be the key reason why nonsignificant F-tests were found for models 1, 4a and 4b in table 5. Based on these results, it is concluded that no mediating effects exist in this study. Nonsignificant tests are, however, weak evidence for the absence of an effect (Allison, 1999) in small sample studies. Hence, it is recommended that future studies examining the mediating role of social embeddedness in the relationship between organisational culture and creative output use a larger data set.
Finally, in view of the small sample size one could question the generalisability of findings from this study. This study has focused particularly on academics' creative project output. As stated above, one criterion for project-based productions relates to the singularity of projects, namely the extent to which projects focus on developing unusual, sometimes one-off, products or services (Whitley, 2006) . In academic projects, this is manifestly present as paper productions commonly and explicitly state what the addressed knowledge gap is and what contribution the study will make to the research field. Producing these creative project outputs is the core of these academics' work. However, in business contexts, this may be less evident, as projects in firms with little environmental uncertainty (i.e. stable and predictable environments) have less need for innovation, and are therefore less likely to generate unique outputs (Miles, Covin & Heeley, 2000) . In contrast, project-based productions in knowledge-intensive, rapidly changing and unpredictable environments may comprise a high level of uniqueness as creativity is a key factor in innovation and long-term organisational survival (Mathisen et al., 2004) . It can therefore be argued that findings from this study are generalisable to knowledgeintensive business contexts in which there is a need for creative outputs. Nevertheless, future research could further explore the relationships between organisational culture, social embeddedness and creative project output in business contexts.
Endnote
1 Amabile (1983) proposed a five stage model of the creative process. These five stages are (1) task presentation: the analysis and articulation of the exact nature of the problem to be solved, (2) preparation: the gathering of relevant information to solve the problem, (3) idea generation: the production of possible responses to the problem, (4) idea validation: checking and evaluating each idea for appropriateness, and (5) outcome assessment: choosing a new and useful solution (Shalley & Zhou, 2008) . These stages can follow the sequence as presented here, but may also recur iteratively until a creative output has been generated (Amabile & Mueller, 2008) .
